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SYSTEM AND METHOD FOR COMMUNICATING 
BETWEEN SOFTWARE APPLICATIONS, 
PARTICULARLY MES (MANUFACTURING 
EXECUTION SYSTEM) APPLICATIONS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is the US National Stage of Inter 
national Application No. PCT/DE02/04376, ?led Nov. 28, 
2002 and claims the bene?t thereof. The International Appli 
cation claims the bene?ts of German application No. 
101610645 ?led Dec. 12, 2001, both of the applications are 
incorporated by reference herein in their entirety. 

FIELD OF INVENTION 

[0002] The invention relates to a system for communicat 
ing betWeen softWare applications, particularly MES appli 
cations, With at least one means of communication, at least 
one central processing unit for storing the softWare appli 
cations and at least one framework program coupling the 
softWare applications together. 

[0003] The invention also relates to a respective method, 
a computer program, a computer program product and also 
a data processing apparatus. 

BACKGROUND OF INVENTION 

[0004] The employment of What are referred to as Manu 
facturing Execution Systems (MES) for automating produc 
tion and/or manufacturing sequences is knoWn from “Soft 
ware fzir die Automatisierung—Transparenz ?ber die 
Abliiufe scha?ren”, an article by Dirk KoZian in Elektronik 
?ir die Automatisierung 11, Nov. 17, 1999. These systems 
integrate the automation level (controls) With the ERP 
systems (ERP: Enterprise Resource Planning) of the enter 
prise control level. Manufacturing Execution Systems are 
systems Which provide information for optimiZing produc 
tion sequences, for example. In the ?rst place, Manufactur 
ing Execution Systems have to supplement the rough plan 
ning data of the ERP systems With plant-speci?c and up-to 
date ?ne planning data and forWard it correspondingly to the 
loWer-placed automation layer; in the second place, they 
have the task of taking production-related information from 
the automation level, processing it and reporting it to the 
enterprise control level. MES systems therefore perform the 
task of vertical integration betWeen the enterprise control 
level and the automation level. Typical individual tasks of 
MES systems comprise Enterprise Asset Management, 
Maintenance Management, Information Management, 
Scheduling, Dispatching and Trace & Track. These tasks are 
carried out by MES components or MES applications in 
each case. 

[0005] Due to the softWare-related and data-related het 
erogeneity of the MES applications, hoWever, they can only 
be integrated into a common system or project With very 
great dif?culty and the exchange of data betWeen these 
applications is only possible With some effort. 

[0006] The integration of softWare components into a 
softWare system by means of What are referred to as adapters 
or by means of Wrapping (packaging) is knoWn from “Mas 
sive Wiederverwendung: Konzepte, Techniken una' Organi 
sation”, an article by Ulrich Lindner in OBJEKTspektrum 
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January 1996, pages 10-17. The aim in this respect is to 
increase the reusability of softWare components. 

[0007] US. Pat. No. 5,557,798 describes a communica 
tion interface betWeen softWare applications over Which the 
applications can communicate With a high level of perfor 
mance. The aim in this respect is also to be able to develop 
the applications independently of each other in a modular 
manner. 

[0008] US. Pat. No. 6,115,646 describes a process auto 
mation system based on a heterogeneous distributed soft 
Ware system and an ORB (Object Request Broker). CORBA 
(Common Object Request Broker Architecture) is used as 
the ORB in this respect. The aim of this invention is to make 
Work?oW management services available. 

SUMMARY OF INVENTION 

[0009] The problem addressed by the present invention is 
to provide a system and a method for communicating 
betWeen softWare applications, particularly MES applica 
tions, Which alloWs the easy integration of heterogeneous 
applications in particular and the enabling of an ef?cient 
exchange of data betWeen them. 

[0010] According to the invention, the aforesaid problem 
is solved for a system by the features of Claim 1. In this 
respect, the inventors took as their basis the ?nding that 
interoperability betWeen heterogeneous softWare applica 
tions (e.g. MES applications) is achieved by the use of a 
frameWork program (FrameWork) using standardiZed inter 
faces such as OPC (OLE for Process Control), ActiveX, 
XML (eXtensible Markup Language) or SOAP (Simple 
Object Access Protocol). This achieves the principle of “any 
data, any time, anyWhere” for a user in an MES project (a 
project for solving a task, e.g. order processing Within an 
MES system). In other Words, a user has access to all data 
at all times, irrespective of Where it is located in the system. 
Furthermore, all the objects and data of the applications 
appear in the frameWork program in a homogeneous Way 
since the objects or data of the applications are mapped to 
the object model (corresponding therefore to a uniform 
homogenous meta object model) of the frameWork program. 
This facilitates the establishment and manipulation of a 
communication link betWeen the applications. A user can 
project a communication link betWeen applications and does 
not need to program it laboriously. 

[0011] A user (e.g. a System Integrator) gains a homog 
enous vieW across the overall system and does not need to 
have any speci?c (internal) knoWledge of the application 
programs. 

[0012] A ?rst advantageous version of the present inven 
tion for a system consists in the communication link being 
transparent for a user and/or other systems With respect to 
the underlying means of communication. Due to the inde 
pendence and transparency of the underlying means of 
communication, e.g. HTTP (Hyper Text Transfer Protocol), 
COM (Component Object Model), DCOM (Distributed 
Component Object Model) or MSMQ (Microsoft Message 
Queue), With respect to the projected communication link, a 
user can ignore these means of communication When pro 
jecting a communication link. Therefore, a user does not 
need to Worry about the implementation details of that 
means of communication When projecting. Even in the 
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integration or “connection” of the software applications to 
the framework program (eg by means of Wrapping or by 
means of adapters), a user can ignore the underlying means 
of communication and does not need to knoW any imple 
mentation details of the means of communication. 

[0013] A further advantageous version of the present 
invention for a system consists in the mapping to the object 
model being effected by means of adapters and/or Wrapping. 
Adapter and Wrapper technologies are familiar mechanisms 
in Information Technology for integrating softWare compo 
nents into a system. A Wrapper maps the API (Application 
Programmable Interface) of a foreign component (eg an 
MES application of a third-party supplier) into the object 
model of the frameWork program. Thus, for example, a 
method of the API of the foreign component becomes a 
method of the frameWork program or an integer data type of 
the API of the foreign component becomes an integer data 
type of the frameWork program, etc. The creation of a 
Wrapper for a component to be integrated can be automated 
for COM (Component Object Model) objects. A Wrapper 
corresponds to a bridge. Wrappers can be implemented very 
quickly. 

[0014] Adapters are one level of abstraction higher than 
Wrappers. They offer a uniform vieW of coupled applica 
tions. An adapter offers functionality to start up, operate, 
etc., the component to be coupled. An adapter corresponds 
to a “facade” in the language of design patterns. 

[0015] A further advantageous version of the present 
invention for a system consists in the communication link 
being set up With a display device With input tools and/or via 
an autonomously operating program. This increases ?eX 
ibility for the user. A communication link can be set up 
dynamically, i.e. at runtime, for eXample, by activating a 
batch. The autonomously operating program can be de?ned 
as a batch and used several times. 

[0016] A further advantageous version of the present 
invention for a system consists in the communication link 
being set up betWeen tWo or more objects by connecting the 
objects, Which are shoWn in different screen areas of the 
display device, by means of a drag & drop operation With the 
aid of the input tools. Given a suitable user interface (eg 
with graphics support, drag & drop mechanisms, mouse 
input, voice input, etc.), the projecting becomes convenient 
and simple for the user. 

[0017] According to the invention, the aforesaid problem 
is solved for a method by the features of Claim 6. This 
achieves the principle of “any data, any time, anyWhere” for 
a user in an MES project (a project for solving a task, e.g. 
order processing Within an MES system). In other Words, a 
user has access to all data at all times, irrespective of Where 
it is located in the system. Furthermore, all the objects and 
data of the applications appear in the frameWork program in 
a homogeneous Way since the objects or data of the appli 
cations are mapped to the object model (corresponding 
therefore to a uniform homogeneous meta object model) of 
the frameWork program. This facilitates the establishment 
and manipulation of a communication link betWeen the 
applications. A user can project a communication link 
betWeen applications and does not need to program it 
laboriously. 

Jan. 13, 2005 

[0018] A user (eg a System Integrator) gains a homog 
enous vieW across the overall system and does not need to 
have any speci?c (internal) knoWledge of the application 
programs. 

[0019] A further advantageous version of the present 
invention for a method consists in the communication link 
being transparent for a user and/or other systems With 
respect to the underlying means of communication. Due to 
the independence and transparency of the underlying means 
of communication, e.g. HTTP (Hyper TeXt Transfer Proto 
col), COM (Component Object Model), DCOM (Distributed 
Component Object Model) or MSMQ (Microsoft Message 
Queue), With respect to the projected communication link, a 
user can ignore these means of communication When pro 
jecting a communication link. Therefore, a user does not 
need to Worry about the implementation details of that 
means of communication When projecting. Even in the 
integration or “connection” of the softWare applications to 
the frameWork program (eg by means of Wrapping or by 
means of adapters), a user can ignore the underlying means 
of communication and does not need to knoW any imple 
mentation details of the means of communication since the 
means of communication are also mapped to the object 
model of the frameWork program. 

[0020] A further advantageous version of the present 
invention for a method consists in the mapping to the object 
model being effected by means of adapters and/or Wrapping. 
Adapter and Wrapper technologies are familiar mechanisms 
in Information Technology for integrating softWare compo 
nents into a system. A Wrapper maps the API (Application 
Programmable Interface) of a foreign component (eg an 
MES application of a third-party supplier) into the object 
model of the frameWork program. Thus, for eXample, a 
method of the API of the foreign component becomes a 
method of the frameWork program or an integer data type of 
the API of the foreign component becomes an integer data 
type of the frameWork program, etc. The creation of a 
Wrapper for a component to be integrated can be automated 
for COM (Component Object Model) objects. A Wrapper 
corresponds to a bridge. Wrappers can be implemented very 
quickly. 
[0021] Adapters are one level of abstraction higher than 
Wrappers. They offer a uniform vieW of coupled applica 
tions. An adapter offers functionality to start up, operate, 
etc., the component to be coupled. An adapter corresponds 
to a “facade” in the language of design patterns. 

[0022] A further advantageous version of the present 
invention for a method consists in the communication link 
being set up With a display device With input tools and/or via 
an autonomously operating program. This increases ?eX 
ibility for the user. A communication link can be set up 
dynamically, i.e. at runtime, for eXample, by activating a 
batch. The autonomously operating program can be de?ned 
as a batch and used several times. 

[0023] A further advantageous version of the present 
invention for a method consists in the communication link 
being set up betWeen tWo or more objects by connecting the 
objects, Which are shoWn in different screen areas of the 
display device, by means of a drag & drop operation With the 
aid of the input tools. Given a suitable user interface (eg 
with graphics support, drag & drop mechanisms, mouse 
input, voice input, etc.), the projecting becomes convenient 
and simple for the user. 
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[0024] A further advantageous version of the present 
invention consists in the method according to the invention 
being implemented by means of a computer program. This 
makes it possible to carry out any modi?cations or adapta 
tions easily. 

[0025] A further advantageous version of the present 
invention consists in the computer program for the method 
according to the invention being stored on a data carrier or 
a computer program product (?oppy disk, CD, etc.). This 
makes the method easy to manipulate With respect to logis 
tics and distribution. 

[0026] A further advantageous version of the present 
invention consists in the computer program for the method 
according to the invention being installed on a data process 
ing apparatus. This increases performance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] Further advantages and details of the invention 
arise on the basis of the description of advantageous exem 
plary embodiments Which noW folloWs and in connection 
With the diagrams. Where elements With the same function 
alities are described in different diagrams, they are labeled 
With the same reference symbols. 

[0028] The diagrams shoW: 

[0029] FIG. 1 the “enterprise pyramid” With three control 
levels, in a general outline diagram, 

[0030] FIG. 2 an exemplary general layout diagram With 
softWare and hardWare units for MES solutions, 

[0031] FIG. 3 the central position of the frameWork pro 
gram coupling the softWare applications, 

[0032] FIG. 4 the object structure of a component as a 
meta object model of the frameWork program in UML, 

[0033] FIG. 5 an example of the mapping of an applica 
tion (WinCC) to a component as a meta object model of the 
frameWork program, 

[0034] FIG. 6 a further example of the mapping of an 
application (SAP) to a component as a meta object model of 
the frameWork program, 

[0035] FIG. 7 a communication link betWeen MES appli 
cations, 

[0036] 
UML, 

[0037] FIG. 9 the schematic structure of an adapter and 

[0038] 

FIG. 8 the object structure of a connection in 

FIG. 10 screen areas for projecting a connection. 

DETAILED DESCRIPTION OF INVENTION 

[0039] The diagram in FIG. 1 shoWs the three control 
levels as they are usually to be found in a producing or 
manufacturing enterprise, in a general outline diagram. The 
pyramid shape expresses the idea that information is con 
densed in the upWard direction. The topmost level is the ERP 
(Enterprise Resource Planning) level. The business manage 
ment and sales tasks in an enterprise (e.g. ?nance, sales, 
human resources and reporting) are usually carried out on 
this enterprise control level. But logistical tasks spanning 
production plants (e.g. order management and materials 
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management) are also carried out on this level. The system 
SAP R/3 is an ERP system Which is used very frequently on 
the enterprise control level. 

[0040] The bottommost level of the pyramid is the auto 
mation level (controls). Stored-program controls (SPC) are 
usually employed on this level in conjunction With visual 
iZation and process control systems (PCS). The drives, 
actuators and sensors of the production and/or manufactur 
ing apparatus are in direct connection With the systems on 
this level. 

[0041] The connecting element betWeen the ERP level and 
the automation level is formed by the MES level. The 
applications of the MES level therefore provide vertical 
integration betWeen the ERP level and the automation level. 

[0042] On the one hand, MES applications have to supple 
ment the rough planning of the ERP systems With production 
plant-speci?c ?ne planning and forWard it to the systems of 
the automation layer; on the other hand, it is the task of the 
MES applications to take up production-related data of the 
automation level, process it and forWard it to the ERP level 
(enterprise control level). 

[0043] Typical MES applications-comprise, for example, 
Quality Management (QM), Maintenance Management 
(MM), Performance Analysis (PA), Process Management, 
Labor Management and Asset Management. Three dots in 
each case express the idea in FIG. 1 that further elements 
(applications, systems, etc.) can be located on a level. 

[0044] As a rule, MES systems or ERP systems contain 
What is referred to as a runtime system for time-based 
sequence control of the components involved (subcompo 
nents, modules, tasks, operating system processes, etc.) and 
also What is referred to as an engineering system for creating 
and editing programs Which are provided for execution in 
the runtime system. 

[0045] The diagram in FIG. 2 shoWs an exemplary gen 
eral layout diagram With softWare and hardWare units for 
MES solutions. The individual MES applications A1 to A3 
are connected via adapters AD1 to AD3 to a frameWork 
program (FrameWork) IF. A user Workstation PIWl is 
coupled via a bidirectional information pathWay I1 to the 
frameWork program IF and can therefore manage and moni 
tor the MES applications attached to or integrated into it. 
The user Workstation PIWl usually consists of a display 
device (monitor, display, etc.), a data processing system (eg 
PC) With a processor and memory facilities and also input 
units (keyboard, mouse, etc.). The MES applications Al to 
A3 and also the frameWork program IF can run on dedicated 
data processing units or processors, but it is also possible for 
them to run on the data processing unit of the PIWl. 

[0046] The respective MES applications A1 to A3 are 
connected via adapters AD1 to AD3 to the frameWork 
program IF. The adapters are therefore the coupling blocks 
betWeen the frameWork program IF and the applications. 
Intrinsically heterogeneous applications can therefore also 
be connected to each other via the adapters and it is possible, 
due to the integration With the frameWork program IF, to 
communicate betWeen the applications and operate the 
exchange of data. The adapters are softWare modules Which 
set up connections to various applications. In typical inte 
gration scenarios, these comprise integrations relating to 
systems from the MES, ERP, SCADAor controls Worlds. An 
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adapter offers functionality to start up, operate, etc., a 
component to be coupled. An adapter allows access to data 
and functions of the program or application to be coupled, 
makes certain runtime data available and alloWs the loading 
of engineering information from the program or application 
to be coupled. Adapters can differ in terms of their structure 
and scope. Thus, for eXample, adapters can be permanently 
programmed or they can be con?gured or modeled. They 
can also differ With respect to the possibilities for access to 
the application to be coupled; thus, for eXample, adapters 
can permit only one data-related access but it is also possible 
for adapters to grant access to higher-value business pro 
cesses. During start-up, the adapters are loaded together With 
the stored models and status information. At runtime, a 
check is then carried out as to Whether and hoW the different 
integrated applications ?t together. It is possible, via a 
visualization or monitoring component, to interrogate the 
status of an adapter and represent it (including graphically) 
on the user Workstation PIW1. Adapters give the system and 
also the user a standardiZed and uniform vieW of applica 
tions (depending on What level of abstraction is present in 
the adapters). 

[0047] A further option for integrating softWare compo 
nents is to employ Wrappers. A Wrapper maps the API 
(Application Programmable Interface) of a foreign compo 
nent (eg an MES application) into the object model of the 
frameWork program. Thus, for eXample, a method of the API 
of the foreign component becomes a method of the frame 
Work program or an integer data type of the API of the 
foreign component becomes an integer data type of the 
frameWork program. 

[0048] Alongside MES applications, applications from the 
enterprise control level (Enterprise Resource Planning level) 
and from the automation level (controls level) can also be 
integrated via the frameWork program IF and monitored or 
managed via the Workstation PIWI (the abbreviation PIW 
stands for Personalized Industrial Workplace). The frame 
Work program IF therefore forms an integration platform for 
the entire industrial sector. Different applications from the 
enterprise control level, the MES level and the automation 
level can be integrated by the frameWork program IF simply 
and cost-effectively With the aid of adapters and/or Wrap 
pers. The frameWork program IF must therefore be regarded 
as a middleWare platform and as a manufacturing applica 
tion integration tool. An end user (eg the plant operator) 
can see the respective status of the applications to be 
monitored via the Workstation PIW1 and he can also access 
data and methods of the applications and furthermore, he can 
connect applications to each other by means of this access. 

[0049] The frameWork program IF therefore makes it 
possible ?rstly to achieve a vertical integration of applica 
tions from different enterprise levels and secondly the 
frameWork program IF enables a horiZontal integration of 
applications on the MES level. 

[0050] The Workstation PIW1 represents “One WindoW to 
the World”for an end user at the front end of MES applica 
tions or other applications from the enterprise. In other 
Words, the Workstation enables integrating access to differ 
ent, including heterogeneous, applications in the enterprise 
via a common, uniform user interface. The end user of the 
Workstation PIW1 can therefore monitor and manage all 
integrated MES or other applications from this one Work 
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station. This Workstation can be connected to the applica 
tions via the Internet, Intranet, LAN (Local Area NetWork) 
or other conceivable connections. It is also possible to 
con?gure this Workstation as a mobile station, eg as a 
mobile terminal (PDA, mobile handset). This mobility 
Would generate even further advantages for an end user. 

[0051] The diagram in FIG. 3 shoWs the central position 
of the frameWork program coupling the softWare applica 
tions. In order to implement the system or method according 
to the invention, it is natural to choose a client/server 
architecture. In this respect, the frameWork program (IF; 
FIG. 2) can be implemented on a single server or on several 
arbitrary servers Which can be distributed in an IT environ 
ment. FIG. 3 shoWs that the frameWork program (IF; FIG. 
2) is located on a server IFS (Industrial FrameWork Server). 
The clients are attached to this central server IFS, being 
connected by the bi-directional information pathWays I2-I8. 
The clients include ?rstly the applications from the ERP, 
MES and automation levels. These applications are shoWn at 
the loWer edge of the diagram in FIG. 3. These applications 
are connected to the frameWork program (IF; FIG. 2) and 
therefore the server IFS via the adapters AD4-AD6. The 
adapters AD4-AD6 are connected to the applications via API 
interfaces API1-API3 (API stands for Application Program 
mable Interface). An Application Programmable Interface 
represents an interface With a set of commands. APIs are 
also used in the conversion of lists of parameters from one 
format to another format and in the interpretation of the 
arguments in one or both directions. The APIs are, as it Were, 
the glue betWeen the applications and the adapters. The 
connection betWeen the adapters AD4-AD6 and the frame 
Work program (IF; FIG. 2) (shoWn in FIG. 3 by means of 
the bi-directional information pathWays I3-I5) takes place 
via suitable data formats (e.g. XML), suitable protocols 
(XOP, OPC, etc.) and suitable transport mechanisms (eg 
DCOM or MSMQ). HTTP (Hyper TeXt Transfer Protocol) 
can also be used in this respect. The protocol SOAP (Simple 
Object Access Protocol), based on XML (extensible Markup 
Language), can also be used for integrating the adapters 
AD4-AD6 into the frameWork program (IF; FIG. 2) or the 
associated server IFS. Clients or applications Which support 
ActiveX documents or calls can be integrated particularly 
advantageously into the frameWork program (IF; FIG. 2) or 
the server IFS. Alongside adapters, the applications can also 
be linked to the frameWork program by means of Wrappers 
or other integration mechanisms. 

[0052] The repository IFR (Industrial FrameWork Reposi 
tory) can be connected to the server IFS as a further client. 
The connection is shoWn by means of the bi-directional 
information pathWay I2 in FIG. 3. The repository IFR is 
used in order to hold data in a secure and persistent manner. 
This data can be accessed via method calls. Objects, meth 
ods and runtime data are stored in the repository, among 
other things. 

[0053] Further clients of the server IFS are shoWn in the 
upper half of the diagram. The PersonaliZed Industrial 
Workplace PIW2 and any engineering environment EU 
present are clients of the server IFS. The PersonaliZed 
Industrial Workplace PIW2 is connected to the frameWork 
program (IF; FIG. 2) or the server by means of the bi 
directional information pathWay I6, and the engineering 
environment EU correspondingly by means of the bi-direc 
tional information pathWay I7. The three dots shoW that 
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further clients can be attached to the server IFS. The fact 
that, moreover, a further client C, being connected by means 
of the information pathWay I8, is attached to the server IFS 
is indicated in FIG. 3. 

[0054] The connection of the clients IFR, PIW2, EU and 
C takes place correspondingly via APIs or via customary 
data formats (e.g. XML), customary protocols (XOP, OPC, 
etc.) and customary transport mechanisms (eg DCOM, 
HTTP or MSMQ). 

[0055] The adapters AD4-AD6 that are employed enable 
access to data and also methods of the individual applica 
tions Which they connect to the framework program (IF; 
FIG. 2) These adapters are very ?exible and not de?ned on 
the basis of individual speci?c protocols or speci?c transport 
mechanisms. If the adapters are employed in a runtime 
environment, they are con?gured in such a Way as to ensure 
that certain necessary data from an application is available 
in the server environment at the right time. As already noted, 
this can be effected via different protocols and transport 
mechanisms. Several adapters, Which can also possess minor 
server properties (such as the execution of Work?oWs, the 
provision of various communication options, etc.) can be 
located in a runtime environment. These adapters can run on 
the respective application computer. HoWever, they do not 
need to run on only one machine; they can also be distrib 
uted. 

[0056] SoftWare applications, particularly MES (Manu 
facturing Execution Systems) applications, are often present 
in heterogeneous form; for example, they can possess dif 
ferent data formats or object models or be implemented in 
different programming languages. The system or method 
according to the invention makes it possible to integrate 
heterogeneous applications of this type With the aid of a 
framework program. Communication betWeen these appli 
cations is effected on the basis of means of communication 

such as HTTP, DCOM, MSMQ, etc. HoWever, the commu 
nication, ie the exchange of data, betWeen the applications 
is independent of these means of communication, ie the 
applications can ignore the application means. 

[0057] The diagram in FIG. 4 shoWs the object structure 
of a “component” as a meta object model of the frameWork 
program (IF; FIG. 2) in UML (Uni?ed Modeling Lan 
guage). In the system and method according to the inven 
tion, the softWare applications to be integrated and the 
underlying means of communication (e.g. HTTP, MSMQ, 
etc.) are mapped to an object model of the frameWork 
program (IF; FIG. 2). As a result, intrinsically heteroge 
neous applications possess a common object model. As a 
result, all the methods, data structures, objects, etc. of the 
foreign applications to be integrated are shoWn in a common 
object model. This object model is very generic and repre 
sents a meta object model. The core of this object model 
consists of an object type named “component”. A compo 
nent can in turn aggregate other components and/or contain 
speci?c types of components, referred to as variables, to 
Which certain values are assigned in operation. Components 
and variables can also possess additional attributes in each 
case. 

[0058] This object model forms the basis of the adaptation 
of MES applications or other applications. This means that 
the structures of the applications are translated or mapped to 
structures of this object model. All the applications to be 
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integrated are represented in the diagram of this object 
model Within the frameWork program (IF; FIG. 2). The 
underlying means of communication are also mapped to this 
generic object model. All applications and all underlying 
means of communication are then represented in a uniform 
and homogeneous object model in the frameWork program 
(IF; FIG. 2). As a result, communication links can be set up 
betWeen the applications very simply and easily. 

[0059] In the diagram in FIG. 4, the generic component 
“component”, Which represents the core of the object model, 
is presented in UML notation. 

[0060] The square boxes represent parts of the object 
model. A loZenge link represents an aggregation (an ‘is part 
of ’ link); a triangle represents inheritance (an ‘is a ’ link). 
The diagram in FIG. 4 therefore shoWs that a component 
can consist of several components and furthermore, a com 
ponent can be part of another component. A component is 
connected to attributes and variables by means of a loZenge 
link. In other Words, a component can incorporate attributes 
and variables. Attributes are descriptive data. All the objects 
in a class possess the same attributes but generally different 
attribute values. An attribute value is a value allocated to an 
attribute from its value range. Avariable can assume values 
of certain data types (eg integer, real, etc.). As is repre 
sented by the loZenge link, a component can contain several 
variables. HoWever, a component can also be a superordi 
nate class of a variable as is represented by the triangle link. 
In other Words, a variable can be a derived component. The 
loZenge and triangle links can also incorporate cardinalities. 

[0061] The softWare applications to be integrated and the 
underlying means of communication are mapped to this 
generic object structure, ie “component” structure, of the 
frameWork program (IF; FIG. 2) by means of mapping 
mechanisms such as adapters or Wrappers. 

[0062] The diagram in FIG. 5 shoWs hoW the MES 
application WinCC (WinCC is the name of a process moni 
toring system produced by Siemens) is mapped to the 
“component” structure as shoWn in FIG. 4. The arroW in the 
middle of FIG. 5 shoWs that mapping, ie a conversion, is 
involved. The abbreviation IF above this arroW indicates that 
the mapping involves mapping into the object model of the 
Industrial FrameWork, ie the underlying frameWork pro 
gram (IF; FIG. 2). 

[0063] The object model of WinCC consists of name 
spaces (NS stands for Name Space) With What are referred 
to as “tags”. Tags are simple data objects Whose properties 
can be exchanged betWeen server and clients. Their prop 
erties can be dynamic but also static. In an external appli 
cation to be integrated, tags can be present in a ?at or 
hierarchical name space. Tags can moreover be furnished 

With access rights (readable, Writable, readable/Writable). In 
an adapter, a tag is a placeholder (proxy) for an object of an 
external application to be integrated. 

[0064] A distinction must be made in this respect to the 
effect that the term “tag” is used for markings in languages 
such as HTML and XML. 

[0065] It is shoWn at the left-hand edge of FIG. 5 that the 
WinCC name space (NS) contains tag 1 and tag 2. Three dots 
shoW that it can also contain further tags. This structure is 
mapped to the “component” structure of the meta object 
model, as shoWn at the right-hand edge of FIG. 5, by means 
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of adapters, Wrappers or other mechanisms. The name space 
NS becomes the component NS Which contains tag 1 and tag 
2 as variables. Three dots shoW that the component NS can 
contain further elements. The chosen notation is based on 
the collaboration diagrams knoWn from UML. 

[0066] The diagram in FIG. 6 shoWs hoW a SAP appli 
cation is mapped to the “component” structure (meta object 
model of the framework program). FIG. 6 also shoWs by 
means of the arroW placed in the middle that mapping or 
conversion is shoWn. The tabular IDOC structure of SAP 
applications is shoWn on the left-hand side of FIG. 6. In 
FIG. 6, the tWo entries S1 and S2 are represented in the table 
and furthermore an arroW from S1 to S2 shoWs that a 
reference from entry S1 to entry S2 is present. The three dots 
express the idea that an IDOC table can contain further 
elements. An IDOC table is mapped to a component IDOC 
of the object model of the frameWork program (IF; FIG. 2). 
The entries in the table (SI, S2) are mapped to variables of 
the component IDOC in each case. The chosen notation is 
based on the collaboration diagrams knoWn from UML. 

[0067] The underlying communication mechanisms 
(HTTP, MSMQ, DCOM, etc.) are also mapped to a “com 
ponent” structure of this type in each case. This makes 
uniform and homogenous manipulation of the various means 
of communication possible. 

[0068] The diagram in FIG. 7 shoWs hoW a communica 
tion link is set up betWeen MES applications. As already 
explained above, the applications and the underlying com 
munication mechanisms are mapped to a uniform “compo 
nent” structure (meta object model of the frameWork pro 
gram). 
[0069] FIG. 7 shoWs hoW a communication connection is 
set up betWeen the MES applications MES‘ and MES“. 
These MES applications MES‘ and MES“ are mapped to the 
“component” structure of the frameWork program (IF; FIG. 
2) via adapters or Wrappers. The underlying means of 
communication (HTTP, MSMQ, DCOM, etc.) are also 
mapped to the generic object model of a “component” 
structure via adapters or Wrappers. In the frameWork pro 
gram (IF; FIG. 2), these means of communication are then 
represented by means of a component transport system (TS). 
This component transport system (TS) ignores the underly 
ing means of communication. In setting up a communication 
link, therefore, it does not matter Which is ultimately the 
underlying physical means of communication. The means of 
communication are therefore essentially interchangeable. 

[0070] The communication link betWeen the MES appli 
cations MES‘ and MES“ is set up by means of What is 
referred to as a “connection”. Aconnection connects any tWo 
objects of the object model. Since the connection refers to 
objects of the generic object model, it knoWs their semantics 
and knoWs What special features must be set up in making 
the connection, i.e. method objects must be manipulated 
differently from pure data objects, for example. Further 
more, the connection is supported by a transport system. The 
transport system is also present as part of the generic object 
model of the frameWork program (IF; FIG. 2). Aconnection 
can be uni-directional or bi-directional. 

[0071] Data ?oWcharts can be used for projecting the 
communication link betWeen applications, by connecting the 
nodes by means of corresponding data ?oWs. 
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[0072] The diagram in FIG. 8 shoWs the object structure 
of a “connection” in UML notation. A connection is a 
generic object Which consists fundamentally of tWo parts: 
?rstly the Wrappers of the speci?c means of communication 
and secondly a collection of properties, i.e. characteristics 
Which can be set via this means of communication. These 
properties and the connection itself are in turn “components” 
of the object model, With the properties being given simply 
by means of a list of variables. A transport Wrapper in turn 
also contains properties, i.e. characteristics. If MSMQ is 
used as the means of communication, the name of the 
message queue used is a property of this type, for example. 
The cardinality (1:2) indicates that the connection in FIG. 8 
incorporates at least one but no more than tWo transport 
Wrappers. The other aggregation links (loZenge symbol), as 
shoWn in FIG. 8, can also incorporate cardinalities. A 
transport Wrapper can also incorporate methods, such as a 
method for opening a speci?c transport channel, a method 
for closing a speci?c transport channel, a method for sending 
a string, a method for receiving a string, etc. 

[0073] Means of communication are usually mapped to 
the object model of the frameWork program by means of 
Wrappers, but it is also possible in principle to integrate 
means of communication in the frameWork program by 
means of adapters. 

[0074] The diagram in FIG. 9 shoWs the schematic struc 
ture of an adapter. Each adapter is a speci?c component With 
the special property that the component of an adapter runs in 
a dedicated process in each case. Each adapter already 
brings a certain default structure With it, Which again is 
represented as a tree structure of objects of the frameWork 
program, i.e. components and variables, and Which makes 
certain points available at Which the adapter can deliver 
certain information to the outside. Examples of this com 
prise status information about the status of the adapter (is the 
adapter connected to its application, is the application run 
ning, version information, etc.). Furthermore, an adapter can 
also deliver information about the external system, i.e. the 
external application, to the outside. An adapter can deliver 
structures to the outside Which other adapters or other 
applications can access by means of the “Object Space”. An 
adapter can also deliver information With respect to a 
communication infrastructure to the outside. ‘Communica 
tion infrastructure’ means objects for sending, receiving and 
converting messages but also mechanisms for performing 
routing and mechanisms for logging the exchange of data in 
the adapter. Furthermore, the communication infrastructure 
of an adapter includes What are referred to as inports and 
outports Which physically receive or send the messages. An 
adapter is present as a dedicated process of the operating 
system, i.e. if an adapter crashes, it has no impact on other 
adapters. An adapter is therefore a dedicated enclosed appli 
cation Which can be executed on its oWn. 

[0075] Adapters and Wrappers are mechanisms for inte 
grating softWare components into a softWare system. A 
Wrapper maps the API (Application Programmable Inter 
face) of a foreign component or an application to be inte 
grated into the object model of the softWare system, in this 
case the frameWork program (IF; FIG. 2). Thus, for 
example, a method of the API of the application to be 
integrated becomes a method of the frameWork program or 
an integer data type of the API of the application to be 
integrated becomes an integer data type of the frameWork 
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program, etc. A Wrapper therefore brings the API of the 
application to be integrated into the language, into the 
nomenclature and into the object World of the framework 
program. 

[0076] An adapter, on the other hand, is one level of 
abstraction higher than a Wrapper. Adapters represent a 
standardiZed vieW of applications to be integrated and the 
framework program into Which the application to be inte 
grated is inserted can ignore that application. An adapter 
makes functionality available to start up, operate and handle 
the system to be integrated, ie the application to be inte 
grated. With the aid of adapters, for eXample, a user can use 
a SAP application Without being a SAP eXpert. SAP appli 
cations are mapped into the object model of the frameWork 
program by means of the IDOC adapters (see FIG. 6) and 
are then used as objects of the frameWork program (com 
ponent IDOC). 
[0077] TWo applications (eg MES applications) can be 
brought together on a peer-to-peer basis by means of the 
system and method according to the invention Without a 
connection of this type having to be programmed on a 
peer-to-peer basis in each case. These connections are 
projected according to the invention by establishing a con 
nection (see FIG. 7). 

[0078] The diagram in FIG. 10 shoWs a projection user 
interface for setting up a communication connection 
betWeen applications. The display device AZ (eg a monitor 
or a display) possesses one or more menu lists ML. The 
menu lists ML contain function buttons Which can be 
activated by the user by Way of a mouse click, for eXample. 
Self-de?ned function buttons can also be stored in the menu 
lists ML by the user. Operation or activation of the projec 
tion interface can also be effected via other input tools (eg 
keyboard, light pen or the like). In FIG. 10, the projection 
user interface is divided into the screen areas BB1-BB3. It 

is also conceivable, hoWever, that further or only one or tWo 
screen areas are present. 

[0079] The object structures OB1 and OB2 of the appli 
cations betWeen Which a communication link is to be set up 
are shoWn in the screen areas BB1 and BB2. HoWever it is 
also conceivable, that only the structure of the respective 
adapters is shoWn in the screen areas BB1 and/or BB2. A 
user can noW connect elements of the tWo object structures 
OB1 and OB2 to each other via drag & drop mechanisms. 
If a user sets up a communication link of this type, infor 
mation With respect to this connection or the connections is 
shoWn in a screen area BB3. Information of this type can 
refer to the name, value or type of the connection set up. It 
is also conceivable that further information is shoWn With 
respect to a connection. By means of the mechanism 
described in FIG. 10, it is possible for a user to project 
communication links betWeen tWo applications. Communi 
cation links betWeen tWo applications therefore no longer 
need to be programmed individually. Efficiency in the cre 
ation of softWare solutions for MES systems rises enor 
mously as a result and System Integrators and System 
Developers in particular can increase their efficiency. 

[0080] Applications to be connected, particularly MES 
applications, but also the communication mechanisms, are 
mapped into the object model of the frameWork program 
(Industrial FrameWork) by using Wrappers and/or adapters 
and, as a result, can be manipulated in a uniform homog 
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enous manner in the frameWork program (Industrial Frame 
Work). The invention is advantageous in that the very 
heterogeneous structures of the applications are mapped 
onto a common model and can be used very conveniently 
and easily by a user by means of generic mechanisms 
(Object Component as meta object model). That is to say 
that the effort of programming is eliminated and, as a result, 
this communication can be projected by establishing What is 
referred to as a connection. 

[0081] The system or method according to the invention 
described above can be implemented as a computer program 
in languages knoWn for the purpose. A computer program 
implemented in this Way can be stored and transported via 
electronic data pathWays, but also on data carriers, in a 
similarly knoWn manner. 

1.-13. (cancelled) 
14. A system for communicating betWeen softWare appli 

cations, comprising: 

at least one mechanism of communication; 

at least one central processing unit for storing the softWare 
applications; and 

at least one frameWork program coupling the softWare 
applications, Wherein 

the softWare applications are mapped to an object model 
of the frameWork program, 

Wherein 

the mechanism of communication is mapped to the object 
model of the frameWork program, Wherein 

a communication link is set up betWeen tWo or more 

objects of the object model by connecting methods of 
the objects and/or data of the objects and/or the objects 
themselves, Wherein 

an exchange of data and/or information and/or events 
takes place over the communication link, Wherein any 
desired data and/or information and/or events of the 
softWare applications being eXchanged over the com 
munication link independently of the internal format of 
the respective softWare applications and/or indepen 
dently of the underlying format of the mechanism of 
communication. 

15. A system as claimed in claim 14, Wherein the com 
munication link is transparent for a user and/or other sys 
tems With respect to the underlying mechanism of commu 
nication. 

16. Asystem as claimed in claim 14, Wherein the mapping 
to the object model is effected by a adapter and/or by 
Wrapping. 

17. Asystem as claimed in claim 15, Wherein the mapping 
to the object model is effected by a adapter and/or by 
Wrapping. 

18. A system as claimed in claim 14, Wherein the com 
munication link is set up With a display device having input 
tools and/or via an autonomously operating program. 

19. A system as claimed in claim 15, Wherein the com 
munication link is set up With a display device having input 
tools and/or via an autonomously operating program. 

20. A system as claimed in claim 16, Wherein the com 
munication link is set up With a display device having input 
tools and/or via an autonomously operating program. 
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21. A system as claimed in claim 14, wherein the com 
munication link is set up between two or more objects by 
connecting the objects, which are shown in different screen 
areas of the display device, by a drag & drop operation with 
the aid of the input tools. 

22. Asystem as claimed in claim 14, wherein the software 
applications are MES applications. 

23. A method for communicating between software appli 
cations, comprising: 

providing at least one mechanism of communication; 

providing at least one framework program coupling the 
software applications; 

storing the software applications on at least one central 
processing unit; 

mapping the software applications to an object model of 
the framework program; 

mapping the mechanism of communication to the object 
model of the framework program; 

setting up a communication link between two or more 
objects of the object model by connecting methods of 
the objects and/or data of the objects and/or the objects 
themselves; and 

providing an eXchange of data and/or information and/or 
events via the communication link, wherein 

any desired data and/or information and/or events of the 
software applications are eXchanged via the communi 
cation link independently of the internal format of the 
respective software applications and/or independently 
of the underlying format of the mechanism of commu 
nication. 

24. A method according claim 23, wherein the software 
applications are MES applications. 

25. A method according claim 23, wherein the commu 
nication link is transparent for a user and/or other systems 
with respect to the underlying mechanism of communica 
tion. 

26. Amethod according claim 23, wherein the mapping to 
the object model is effected by an adapter and/or by wrap 
ping. 

27. Amethod according claim 25, wherein the mapping to 
the object model is effected by an adapter and/or by wrap 
ping. 

28. A method according claim 23, wherein the commu 
nication link is set up with a display device by input tools 
and/or via an autonomously operating program. 

29. A method according claim 25, wherein the commu 
nication link is set up with a display device by input tools 
and/or via an autonomously operating program. 

30. A method according claim 23, wherein the commu 
nication link is set up between two or more objects by 
connecting the objects, which are shown in different screen 
areas of the display device, by a drag & drop operation with 
the aid of the input tools. 

31. A method according claim 23, wherein the method is 
implemented by a computer program. 
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32. A data carrier, comprising a computer program, the 
computer program is implementing a method for commu 
nicating between software applications, the method com 
prising: 

providing at least one mechanism of communication; 

providing at least one framework program coupling the 
software applications; 

storing the software applications on at least one central 
processing unit; 

mapping the software applications to an object model of 
the framework program; 

mapping the mechanism of communication to the object 
model of the framework program; 

setting up a communication link between two or more 
objects of the object model by connecting methods of 
the objects and/or data of the objects and/or the objects 
themselves; and 

providing an eXchange of data and/or information and/or 
events via the communication link, wherein 

any desired data and/or information and/or events of the 
software applications are eXchanged via the communi 
cation link independently of the internal format of the 
respective software applications and/or independently 
of the underlying format of the mechanism of commu 
nication. 

33. A data processing apparatus comprising a computer 
program to perform a method for communicating between 
software applications, the method comprising: 

providing at least one mechanism of communication; 

providing at least one framework program coupling the 
software applications; 

storing the software applications on at least one central 
processing unit; 

mapping the software applications to an object model of 
the framework program; 

mapping the mechanism of communication to the object 
model of the framework program; 

setting up a communication link between two or more 
objects of the object model by connecting methods of 
the objects and/or data of the objects and/or the objects 
themselves; and 

providing an eXchange of data and/or information and/or 
events via the communication link, wherein 

any desired data and/or information and/or events of the 
software applications are eXchanged via the communi 
cation link independently of the internal format of the 
respective software applications and/or independently 
of the underlying format of the mechanism of commu 
nication. 


